Gingivitis is a disease of local origin primarily, although in many cases a constitutional factor is concerned.-The predisposition arises during the eruptive period of the second dentition.-The developmental predisposing cause of most importance is a crowded condition of the permanent dentition.-Of acquired predisposing causes, calculus deposits on the teeth are the most important.-Others are those which either cause stagnation around the teeth, or produce definite mechanical injury to the gum margin.-They can take effect at any age.
I SHALL deal only with that type of gingivitis which arises as a primary local disease of the mouth. I would exclude cases occurring as manifestations of a general systemic intoxication. I think that most cases are manifestations of locul disease. On the other hand, some cannot be accounted for as a local disease only. These are seen at all ages-chiefly after early middle life-and often one finds no abnormality in the mouth to account for the incidence of the disease.
Gingivitis is a disease of youth. It may begin during the eruptive period of the permanent dentition, or if it does not begin during this period, the predisposition to it does so, and it is only a matter of time before infection of the tissues takes place, Next to dental caries a chronic gi;ngivitis is the most common disease of the mouth. In its earliest stages the pathological changes are so slight that they may be missed altogether, and as the symptoms are so vague as to be almost negligible, the condition tends to become firmly established and widely spread before the patient has any idea of its presence. The recognition of this is most important, because an established gingivitis insensibly merges into definite pyorrhea with bone inflammation which cannot be cured except by extraction of the teeth. In this connexion, however, H. K. Box has demonstrated the possibilities of regeneration of bone and re-attachment of gum. Conversely, it is my opinion that pyorrhcea can be aborted by judiciously applying expectant treatment which should be directed firstly against the incidence of a gingivitis, and secondly, against localized areas of a commencing gingivitis. I want to stress the importance of beginning treatment, both anticipatory and remedial, at the earliest possible moment. Gingivitis in its early stages is essentially an extremely localized inflammation, and the inevitable spread is usually slow. When it has become generalized, pyorrhea pockets have already begun to form. A chronic gingivitis is rarely seen in the intact mouth of an average healthy child of six years, or younger, and this is not due to the shortness of time available for its development, whereas I have seen it well established around the permanent incisors of children of 8 to 10 years of age. Active growth is in progress, and, as the teeth pierce the gum and are moulded into position and the gingival margin forms around them, there is always adequate room for each of them. Even the canine-the only tooth to erupt between those already in position-comes into line without difficulty. On the eruption of the second temporary molar there is ample room for it to take up its proper position, and also-and this is most important-for the gingival margin to form normally on all sides of it. The same phenomena are seen during the eruption FEB.-ODONT. 1 536 Proceedings of the Royal Society of Medicine 9-24 of the permanent dentition if normally articulating arches are developing and bone growth is adequate. On the other hand, the eruption of the permanent dentition and the development of the gingival margin around individual teeth may present a totally different picture. In the first place, owing to the eruption of the teeth in successive groups, their ultimate position is partly governed by that of the milk teeth left standing, and that of the permanent series already erupted, so that sharply defined areas, only, are available for them, more or less adequate in accordance with the amount of translation undergone by the milk teeth. This translation, of course, when complete being evidence of normal growth. If they cannot take up their proper alignment, the subsequent development of the gingival margin is seriously interfered with. The thin gingival crest cannot be protected by the convexity at the neck, and the sharp angle at the junction of the superficial epithelium with the enamel becomes rounded off and is not moulded closely around the necks. It is in this abnormal gingival margin, I consider, that the most important predisposingt factor to the incidence of gingivitis lies. THE DEVELOPMENT OF THE ABNORMAL GINGIVAL MARGIN.-Gingivitis is seen beginning at definite age l)eriods during the growth of the jaws and the eruption of the teeth, and in definitely localized areas of the gums, until the third molars are properly established in position. After this period of growth has ceased and the disease so far escaped, the tendency is much less marked. I will now. consider these age periods and their relationship to the formation of the gingival margin.
(1) The Incisor Teeth Eruption-age 7-9. On the eruption of the central incisor teeth, as they pierce the gum the usual forces operate to mould them into their normal position. While this happens the dental epithelium blends with the oral epithelium to form the crest of the gingival margin and this lies close to the tooth, protected by the convexity of the enamel. On the eruption of the lateral incisors, as with all the teeth, the same process is repeated, and the mucosa gets heaped up on the interdental septum to form the papilla.
If, however, owinig to limitation of space, the normal alignment does not result, a very different condition is seen. On the anterior aspect of the instanding tooth and the posterior surface of the outstanding tooth the margin, instead of falling away sharply from under the protection of the enamel convexity, is heaped-up in a blunt, rounded surface and a definite sulcus is formed at the point where the primary injury will occur, as the result of trauma or food stagnation. In the region of the interdental papilla the condition is nmore marked still; and a triangular area, bounded on two sides by enamel and on the third by the heaped-up gum margin, is seen with its deepest point at the enamel contact points. Direct injury may be inflicted on this area when biting, and stagnation on the injured surface is inevitable.
(2) The Premolar and Canine Teeth Eruption-age 10-13.-The eruption of these teeth is comparable with that of the incisors, a definitely restricted area is given to them. For reasons not connected with the subject of this paper this area is often insufficient. The resultant deformity varies; I will give two examples and their results. If one tooth, the last to be erupted, lies partly or completely inside or outside the arch, the gum margin gets heaped up just away from the amelogingival angle and invites direct trauma to form a localized pocket. On the other lhand, if the last tooth to erupt-and I now refer especially to the canine-gets forced into the arch, the effects are felt throughout the whole of the incisor area. The arch gives way, horizontally in the upper to form a superior protrusion and vertically in the lower to cause " fanning ". This can only be brought about bv the approximation of the roots and the alteration of the contact p)oints and results in compression of the interdental papilla.
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(3) The ThIird M3lolar Eruzption. It is exceedingly rare for the gingival margin behind the lower third molars to develop as it does elsewhere. In man I consider it normal for a pocket to be present in this region. The gum is loosely attached to the periosteum and without the slightest injury this pocket can be opened widely. This is a potential area of infection, and in accordance witl variations in the shape, size and depth of this pocket is the likelihood of infection. There is another aspect of the eruption of this tooth and this concerns the pressure it may exert if its movement is impeded. The results of this pressure can l)e transmitted widely. I have seen a first premolar squeezed completely out of the arch during the eruption of the third molar. Also I have come across corrected cases of anterior crowding which relapsed completely long after correction and entirely as a result of third molar eruption. Clinically, during the prolonged eruption of this tooth, one can see a congestion of the gum with serous exudate as far forward, perhaps, as the first premolar. The congestion is at its maximum during the eruptive spasms and is least during periods of quiescence. From this observation I conclude that this is a result of pressure transmitted through the teethl to the interdental papillae, although it is rather difficult to understand how this is possible when the contact points are all established, although occasionally one sees the contact points shifting laterally. Alternatively, it may be due to a spread of inflammation from the congested gum at the site of eruption. Whatever the cause, if this condition persists long enough, calculus is bound to occur at the gingival margin.
Having described the formation and development of an anatomically abnormal gingival margin, which I consider the most important factor in the predisposition to gingivitis, and also some of the pathological sequelae of this abnormality, I will tabulate the essentials for prevention of the primary injury which, as James and Counsell have demonstrated, takes plpce at the junction of the gingival and subgingival epithelium at the neck of the tooth.
These are
(1) A normal gin yival margin.
(2) The maintenance of the inzteyrity of that mar7gin.
In connexion with this and assuming that the abnormal margin is tLie developmental predisposing cause of gingivitis, one must consider what acquired predisposing causes there are, and they seem to be as follows:-(1) Calculus.
(2) Mlalocclusion.-(a) Established causes producing abnormal gingival mllargins as described above, which in time undergo permanent organic alteration in structure.
(b) Traumatic occlusion. (c) Deformities resulting from mouth-breathing.
(3) Mouth-breathing from habit, nasal and pharyngeal obstruction.
(4) Dental caries resulting in loss of contact points, disuse and mechlanical inj'ury to the gum margin.
(5) Restorations to, or below, the gum margin. (6) Prosthetic and orthodontic appliances.
The responsibility for the formation of a normnal gingival margin falls on nature or the orthodontist. To maintain its integrity the function of the mouth must be carried out as perfectly as possible. This entails regular arches conforming to each other, and the result is self-cleansing by efficient mastication. For efficient mastication to clean thoroughly, the diet must be suitable. The contact points must be established, and kept in contact. When this is not possible the spaces must be adequate for self-cleansing. The tooth-bearing area must not encroach on the base of the ascending ramus. Restorations must reproduce the form of the normal tooth and should not encroach on the gum margin. Prosthetic appliances must be kept clear of the gum margin where possible. This is not always practicable, but it is obviously the lesser of the two evils to have a plate with, say, two abutments than to have many functionless teeth. The same applies to orthodontic appliances, but I think it best to do without them whenever possible. The application of many of the factors on my list of acquired predisposing causes is self-evident. A few I will discuss further.
Traumatic Occlusion.-In certain cases of traumatic occlusion, e.g., when a lower incisor, usually outstanding, strikes the back of the upper on closure, a definite destruction of tissue is taking place. At an early stage a zone of marginal congestion is seen, then pocket formation, which eventually extends towards the apex with extensive destruction of the alveolus, and all confined to the anterior aspect of the tooth.
Interstitial Caries and Restorations involving the Gum Margin.-If these conditions are of long standing, definite permanent changes in the papilla, of an inflammatory hypertrophic nature, are seen and nothing short of extraction will alter the condition.
Calculus.-This is most important. A variable amount of deposit appears in all mouths. It seems to me that there is a sharp line of demarcation between the two main varieties of calculus found on the necks of the teeth. The clinical variety known as salivary calculus starts depositing on the enamel immediately superficial to the gingival margin. At first it does no damage, but as it thickens it forms a ledge under which food d6bris and secretions stagnate, and as it spreads downwards towards the cementum it produces a progressive atrophy of the gum margin and, in time, of the alveolar crest and periodontal membrane. It is indeed surprising that, in many cases, this is all that does happen. Frequently the gum presents an ulcerated margin in contact with the deposit, and then there is superadded the irritation produced by the newly deposited serumal calculus. On the removal of this deposit the ulcerated margin heals rapidly, but the teeth remain with their gingivn permanently .altered and open to trauma. When serumal calculus is found on the necks of teeth its presence must be viewed with the utmost suspicion. It always occurs as a gingival deposit and is therefore produced in association with a marginal pocket. In its earliest form it seems to be deposited as a result of a congestion of the gum margin, the leptothrix, which, as J. G. Turner and Bulleid have pointed out on various occasions. is always associated with all tartar formation, getting its calcium from the exudate. Once formed, it is a very definite mechanical and infective irritant to the already damaged tissues. In many cases it persists as a subgingival deposit only, and generally stops short of the bottom of the pocket. Indeed, in long-standing cases of pyorrhcea with deep pockets, there may be an appreciable distance between this ring and the limit of the tissue destruction.
The Prevention of Gingivitis.-As the majority of the cares of gingivitis appear to arise, or rather the predisposition arises, during the growth period of the jaws, while the gingivta are forming around the erupting permanent dentition, measures to prevent its onset should be taken as early as possible and should be orthodontic. These should provide adequate room for each group of teeth before they erupt, and, within reasonable limits, as long as possible before eruption, if such anticipation is feasible, so that the forming gingival margin can mould itself normally around the necks of the teeth as they erupt. If the natural growth of the jaws has not provided this room then orthodontic interference should take place. I have pointed out earlier that a gingivitis starts around the anterior teeth in the 27 Section of Odontology 539 child and the posterior teeth in the young adult. In the case of the civilized child of to-day it does not seem always possible to make adequate room for the incisors, or-and this is equally important-to keep adequate space for the ten anterior teeth, without the sacrifice of at first some temporary teeth and later a tooth on each side in the premolar region. I am now referring to the type where a definite anterior crowding seems inevitable. Without trespassing on the purely orthodontic aspect of these cases I think such treatment has important effects both immediate and remote. The immediate effects are to allow the lateral incisors to erupt into line, and if the first premolar can be removed well before eruption of the canine, the latter moves bodily backwards as it erupts and provides that most important relief of pressure on the roots of the incisor teeth. The remote effects are not seen until the eruption of the third molars. In addition to the relief of pressure on the anterior teeth there is the general forward movement of the molar teeth, and this is beneficial in two ways. It brings the third molar further away from the areolar tissue at the base of the ascending ramus, and it lessens the probabilities of its impaction and the damage to the tissues which may result from its attempts at eruption. In the case of the adult with a commencing marginal inflammation around erupting, or erupted, third molars, and because of the extreme probability of a definite tissue change becoming established, it is important to decide as early as possible if these inflammatory manifestations are likely to subside on completion of growth. If one decides in the negative, the tooth should be extracted and very shortly a firm margin is seen all round the second molar, and natural, or easy, artificial cleansing is established. I do not suggest that extraction of the first premolars is a panacea for the prevention of gingivitis. The making of sufficient space for the number of teeth to be retained, fully functional, in well shaped arches is the essential, and the manner in which it is carried out is almost immaterial. On the other hand, I suggest that, when gingivitis is threatened because of irregularities due to underdevelopment of the jaws, or any other cause, making thirty-two teeth too many for the jaws to hold, prolonged orthodontic treatment definitely increases the liability of the gum margin to infection, because of the unavoidable use of apparatus. Also, that the third molar, as a result of such treatment, is most likely to develop and erupt so badly placed with regard both to the soft tissues and to the other teeth, that infection is inevitable. Regarding mouth breathing as a cause of gingivitis, it is most important that it should be cured before it becomes an intractable habit, continuing long after its cause has been removed. The local irritation produced by mouth-breathing is often sufficient to start and perpetuate a most intractable anterior gingivitis. The importance of treatinig caries so early that simple fillings are enough for perfect restorations without encroaching on the gum margin is so obvious that it needs no further mention. Artificial cleansing is usually required in the mouth of modern man although the necessity is reduced to a minimum if. the gingivae are normal. In such a mouth, the gum margin, by virtue of its anatomical relationship, is largely protected from direct trauma. Salivary calculus deposits also tend to be small and are kept down by proper functional activity, provided the diet is suitable and dietetic habits are as they should be. Tooth brushing must not be overdone. Gentle brushing with a brush of medium stiffness and an impalpable dentifrice and cleaning the interdental areas with floss silk are all that is required. Tooth brushing is frequently overdone and one constantly sees cases in which the excessive use of very hard brushes and abrasive dentifrices has so damaged the soft tissues that all indications of a normal margin have disappeared. Mr. DAVIES THOMPSON stressed the importance of breathing exercises for children who had had tonsils and adenoids removed. He had obtained good results in cases of gingivitis by simple massage of the gums.
Mr. ST. J. STEADMAN agreed that gingi'vitis was a disease of the young, and that loss of function and crowding were among the main features of the condition.
Mr. LEWIN PAYNE said that during the last two or three years a good deal of attention had been drawn to the anatomy of cases of gingivitis, and he was glad that Mr. Pritchard had dealt with the clinical aspect in his paper, and had referred to some of the changes that occurred during the eruption of teeth. He supported Mr. Pritchard's view that the majority of cases of pyorrhaea arose as a result of local disease, although as factors, general systemic infections could not be ignored. With regard to the important point of the connexion between gingivitis and the eruption of the third molar, the reason for this seemed to him to be threefold: (1) the smallness of the present-day jaws in the third molar region and the consequent obstruction; (2) the extreme difficulty in keeping the region clean; and (3) the pocket during the process of eruption. He referred to the frequency with which gingivitis began during young adult life, and said that many cases could be traced to the period when the third molar began to erupt. In cases in which gingivitis developed in the anterior part of the mouth in children, the condition was probably due to the habit of mouth-breathing. In place of the term 'traumatic occlusion," he would
